
C0W3 COeCTCKMX 
COUHAHMCmHEOCMX 

PEOW6WIC 



rOCVAAPCrB€H«W KOMWTCT 
DO M306PCTEHMAM M OTICPWTMRM 

rKHTcccp 



Of) 



SU M n _J68612 4..A1 



<joj E 21 B 29/1 0 . 



On MC AH ME M30EPETEHMH 

K ABTOPCKOMY CBMAETE/lbCTBy 



(21) 4679841/03 

(22) 24.0249 
(46)23.10.91. B««.»* 39 

(71) 8<mcm»huA H»y>*o-ttecii«*oMTeJikcw»» 
M npotnwuA MMennyr no «peiu*w«> «•*- 

(72) ox fleA»wo», c.o. n*ipo«. mji. k*- 

cimmw, B.K MmanH " A.B. 6p«ye 

(53) 622.245.4(088.8) 

(56) A»Topc*o« cbha^mwctmCCCP 
* 976019. «. E 21 B 29/10. 1982 

H**toho« xos«ActM. 19«7. I* 2. c. 76-- 

78. 

(54) CnOCOB PEMOHTA OBCAflHOPI K0- 

AOHHbl . 

(57) H*o6prreMt*a otkoo«t«« m p«Momy oo- 
CtAMMK KOMOMM »«ciwy»w«M"«' "* r ** T »" 
ruuiin m flpyrwx tmww. Uenwo tuoope- 
retma «a/t»erc« notuuiWMit s4>4>«hwmoctm 



V43o6pcTCHM* oi»oei»T« k p^onty bc 
noyaramWHNWx. MtrwenTt/ifcMUK m APV™* 

CKHXMM. 60MM « »OCCT»HO«I«MMO rtp- 

M ew«Moewo6e*flMw*««wioMHMeTw»«ee^ 

MM nMCTUP'MM. 

Uuut mio6p«t«hm« «MMtca no.uiut- 

nMcrwpe* a«act«.o CM-Mi«uj« ya«H* 
npM Aenpeccmx. npoMUiwuw 8-9 Mn». 

8 cKMXMxy cnycwiioT n«p*uA npoAO**- 
ho rt*p«po»*HMUft iwacTwpfc rxp^McrpoM, 

ctamiiiot ero « Mecty Ae*«KTa o6ciam<* 



2- 

peMOHra ©GcaAMO* ico^OMMy m cseT yMflMW 
km* ycToCNwocTn fuitCTWpea a««cw« 
hsouimx ycHnnA tip* A««P* cclt * x * 
npeawuaou^ 8-9 MH». A*» *wo nocne 

yCTSHO MM ■ H#CT* Ae*eCT» napaorO npOAOflfcr 
MO rO+PMpOMMHOTO fW«CTWp« yCT«M«W»«»- 
»T »T©pOH. ilpMMtM fl6pMM6Tp •TOpOfO 

ruiacrup* aufttpaoT mimwimm nep«MeTpi 
ntptoro nnacrwpii. * nepKawp napaoro aw- 

QlipMOT MtHWUIMM fltpHMftTpa o6caAMO* KO" 

ftOHHW. A**"* aroporo ycTanaaAHaae*4oro 
naacTwpa awCwpaor 6©« wn«A napaoro 
MmMMMy. BoAtoiy* paSosaro xoa* rHft- 
paaaamcxoA AopHMpywue* rwoww. napeA 

VCTiHOtKMI BTOPOTO IWCTWP" CAM* IO «f0 
TOPUM CM9tf)ft*T OTHOCHWIWHOIOPUS ll«pa©- 

ro iw awry pafcmro xa*a rHAP»am*«e- 
ckoA AopHMpytotueA rotoaot • KanpaaaaMM*, 
npoTWMNiOAMHOM HanpaaaeMMio pa6oM«ro 



AOMHU M yCTlH«M94MlOT • JTOH M*CT« npiWta- 

ioi3mMi Mtoy Ae^eKta cttycttioT sropoa 
npQAOAWto ro^pMpoiiHKWH nuacryp^ R€p*t- 
MOtpoM, M^wiiMM nep^MtTpa nepwo ycTa- 
MawiMftMMOro rwacTwpn. *• aakhoO, 6onbineft 
A***** n^oro ycT»MaMMMeMoro rvwcrwpi. 
H a a«iiMNMKy t Oonvuiyio paOwero xoa« W 
paa***Cfc0A AOpH^pywue* f oaoam. HtptA 
ycraHOaxoA atopoco rwiacrwpa ow** ** tro 
ropuoa CMau4a«crr othochtmwho Topua nepao- 
ro imacTwpa Ma aajuwMMy pa6osar o Wia w 
p B BHM««acKon Aopn»»pyiou4aA ronoa»w • 
ManpaaAfNUM, npomaono/icwcMOM nanpaa^r 
hwo patewo xoa> rMApatuwecKOft Aopnw- 
pyiouiaa nmoaKM. a aarcn npo*taaOA»T ycta- 
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ho.« aroporo n/iecTMp* .Hwecr c nepawn TavHM o6paaoM. k nepaaeMcr.y n , > 

h nonHUM neptupy weM nepaoro narpyfcce no > n > fh yMecTHM aitAvowt Aono/tMe- 

ice* tro wan* MM: nj . n$mJL ♦ & Rz - n.*. - 12 * B - 5). 

Ociut csHAOTe/ifcCTvyvr. hto npn pcMOMTa 5 ZlnHHy napeoro n/t*cTupn »u6mp»iot ra«. 

*oao*m 140. 146, 1 58 M 1 78 mm np* nonyneHKM ktoou nepAKputb a**c*t c aoctiwhwm ne- 

tomhoA MH^opnauMH o AiAcrwrmiUfOM no- pwecroMaiepx mshmj(4 1.5-2,5 m). Bwhsh- 

DHMITM SHVrp«NN«A HOMPXMOCTM KOAOHMU My n«ptXiltCT« C/ieAyef aM6H P aTW a yU- 
(nOCwiHHJI H3M0PHTU* OtpHM^. M3M«p^ ItHHWX np«^^ HAH yMaM.UUH 

hm* npn cnycM xpy« a caaaxuiMy Ann axcne- 10 en> a aaa*CMMOcni ot cranem* AocroaepHo- 

DMM«im) o^MtuM aiuroi Nmr i 1 crmm4opHittMMOp«M«peHMecTeAe*c«Ti. 

M^noAMaMtrpy hah 3 mm no nepKMtTpy. to A"*** aroporo iwecrwpa npexw accro aoa- 

ecr* nHW^X B eroM cayiee oca eoa yc*- awa cooti«tct»omtv c aanacoM An*me ^ 

^ M LMemaaaHimHAP«AOpH« npnycr*- *«<thoA h*ctw xoaohhw h napa*pu*an. coot- 

M^MMflcwpfl M^ccIJIinSi pwoMtHflycMOT 15 ttrcnyiotttHA ysacnx nepaoro wiictmp*. 

HOa CMIMtpMtM A0*6Kra C nepeXAeCTOM HO 
HdM HCnOMMOMHNM npOMJMACTMHHOA A™**. npH •MOOOe p»3MCP0» M CX6MW ycTa- 
HH*>0*ltlMH O TOUmMHS CTtHMM TpyftM a HH" 20 HOfKM eTOpOCO WIWTWpa a03M0*MM C^CAY^ . 
TSMtKiDOMOHTI pC*OM#KAy*TCJi npHHH*Urw U»« MpHlKTM* TeXHOnOm» yCTOHO»W fWWC- 

rwi -4fc nipt iMwae? tp* lrana: pacuitipeHMe na- 

Bo^umMcreo rpyo cornaofo mhotonhc- mmwwo y«CTtt Ana saue~M^« nuacrupa 

A6HHWM laMQptM NMtOT A eOCTtHTailM«Ui C OOCaAHO* COAOMHOA IT/reM aTHfMMHHt AO~ 

•HauiNMA m ocooaHMO aMyTP^KMAANaMarpw 25 pnnpyomaA rotoex* noA AiaAeHH«M ruAPO- 
noM5muMT«flkHo Ha 1 mm Oojiwi* Ho*a*Haaa- apW»ton na aennsKHy ero xoab - 1 .5 m non 
« l *4eM-A. it© HaxoAMTca ■ npeAeMX m a yAapxuHHH n/iecTwpa or oceaoro cm8U16hmr 
^e£^c^^ JnopoM ycrpoACTw; pac****** ocHoaHoro 

T^T^c^acnr^ » npeA*- r*cr*a n^crgpi npoiamaaMHeM A0P«HpyiP- 

npeaymtHim AOnyctMMWX na#pyw. cmct«mo* fUiacTMp^ npn jtom pajrpyacaaTca 

nooia yc^HOaaVMpaoro naacrupa or ocaaoro ao*A*AcraMa ronoa.*. «<ope3 na- 

or^^HO^o^a^ sanpaccoa^ pacump«H«oro naacrap. mho- 

d M i - d«H.« - 2 * - oWi - 6: 35 roapaTHMM npoxoAOM AOPHttpyiomeH ronoawi 

n.Mi-Xld^-20nW io. OnaCHOCTb CMetneHna n/iacrwpa no co- 

Cnmaa. hto ca«A0MMa o(U,« H-,. Tat .oaHMicaaT na aTopoM atane ycTanoatH 

ko onwpaioTC* ho npoHaaOACraaHHytt Aocy- ^ ^ MeA0CTJTOHHOrQMU enneMH» h as a/ who- 
MOHraaMO (diM.c h fW). A*« yMacr«a 4Q fQ p^^npeMHoro y<acT*a. nanpnMep npn 

AtoAMOro ntp«*p*m« COra*CHO MaioA*«t jHa^MranwHOM HecooTtsrcrm^M naTaroa. npn 

awCMpawra«aMaa/i«HTHuAAMaM«TpaHaiuH«a m baoc ta ton hom hah ot^MaiaiiwHOM natara 

noaopxHocTH <fe m napHMarp n% aroporo n*«- H asajiwHwA ysacroa noo>e pacuinpeHna mo- 

CTWpa MT 5|ftb H«AOCT»TOHHO npHM3T K KOAOHHO. 

a? - d»»i ♦ 2 - oWc - • ♦ 2 - oWc -4: 4S npn oojuuiom iuSwtohhom natare rnApoAOM- 

ni - n»Hi ♦ - 18 - 5 - fW. - 12. KpJT npn ujuhhom A^aflCHHH mo«t minny** 

TaxMM o6p»30M. npM owoopa nepaoro h roaotvy t naiCTUpw na He3Ha**HTe«wHyio 

aroporo rvtacrupe* panOHaHAytrca uphhh- Nacrk caocro xoa*. 

uaTwni-rWK.*6Hna-n^»- 12(npHO-3> BtodoA niiacTwp^ awnoimaeTc* C ncpn- 

B inaneHMH lh MOfyr 6*na aneccHM aop- 50 mctdom cornacHO pckom6ma«i*mh. ahhhs np»r 

pa«THau no paaynwraraM ycraHomtM nepaoro HHMaerca a cooraeTCTaHH c aahhoh napaoro 

roiACTMpa. Ec/ih ycwina hi AopMHpywma* ro- ruiacrupn n«oc 1.5-2.0 m. Hdh cnyace mhx- 

noafto npn ero pacuinpoHHU ocaxerca *h*w- hmm aoneu pacrumaraior Ha 1.5-2.0 m hwko 

T en who HHma HopMtAtHoro (14-18 f) - npna- Topqa nepaoro njiacTwpa. A*naa - pacumpe- 

naa roro. *rrc A* ftcTatrreji attoo ' CoJiwuie, 55 H ho Hasan wnoro ynacTxa c paarpyixon aepx- 

rh CAOAyoT awOpaTk yaeviiweHHMM Ha 2-5 mm H aro Topua fwiacTwpa a ynop Aopna. airan 

copasMepHO creneHM yMeM%uieMH« AeAcraH- npoTarMaanne AopHnpyiomeA ronoaxn 6ei 

TenwMoA oceaoA cmau. ec/m ycnAHC ocaJxaTC* a»*a*h»u <+ pacuin panne ocnoanoA Macrn h 
auuie hopmm. 02 cneAyaT yacenwuiHTw coot- sanpeccoava onacrup* a m«ckoawco npoxo- 

aoTctayioiUMM oSpaaow. 
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— . cooT««tCT«Yiom«M u«cTe. noi»HoeTfc» nepe- 

120-150 w/cm*. .^m™-*. »afiHyMMioentf*NMi 

T.«- 08PM0M MCTHT^ rj£MT*P£ CnOCOft P«MOHT. 0 (k.flMO* «0A0NH«. 

HCXOA-T npM BO-MUOM OTP-U.TMWHOM H*«- ««0£» ^M"He« A p» C 

„*«.«. ^^^^S V ^2,2^ SSTm-erwp^ A.*™- c«hh*oup« 

xmmstoi M cm **U«omh»« Mrwimww . amio«ccmju. cimmuuiouimx 8- 

P*^^^ L^^M^r^W^PHM«Tp. P^ 

^poco nn*cn,p. A TZ;^ pi^S^P^nep^roVcr.^ 

PKIUMpAHMt 0CM0.HO* ^ p^rt WA* fW»tA*#te«* AOP*"- 

A opH».pyiouiea roMiw«6«J«iw*M.T.ie SoporonMCiwp^GAMM weroTopMMCM«m»- 

HHHMMMkMUM OCMUM yOUIM«M, ^oMWUM T0PU» MPK» M* »«HHHKy 

hcm*h.«t cayh^hoctv. Hm^P* «P«^- paeo^n, ua> n«AP«M»«e«o« Aop«*pyw- 

doum 6t cMWueww* no raioww na uL* ronoa« a Hanpaa*«HH*, nporwaonoao*- 

nptMiuaniuyo cnamu/um> "PWOWrpeH- ^ ManpaM#HMO p*6oH«ro ma* nwptt- 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of working 
travel of the coring head. 



[vertically along right margin] 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amoiuit equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is I mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = P^str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin-str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dinl - din.str. - 25 = d^str. - 6; 
Pini = ^(diastr. - 25) = Pin.str. -18. 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (d^str. and Pin.str.)> for the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 - dini + 2 = d m . s tr. - 6 + 2 = din.str. - 4 i 

P2 = Pin! + 6 = Pin.str. - 18 - 6 = Pin.str. - 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Piastr. + 6 and P2 = P^str. - 12 (for 8 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > str > P 2 : 
Pi - PiiLStr. + 6; P 2 - Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 1 20- 1 50 kg/cm 2 . 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin. s tr.» and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

?2 - Pinl - Pinstr. - 1 2 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is earned out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including towering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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